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Description 

The present invention concerns a spectrometry 
analysing process, wherein a light beam is produced 
and the light beam is conducted through a sample 
cuvette containing the sample; the transmitted light 
beam is diffracted to a spectrum; the measuring ab- 
sorbance and reference absorbance are detected si- 
multaneously at predetermined points in the spec- 
trum and a value is determined from the measuring 
and reference absorbances. 

The invention further concerns a spectrometer, 
comprising a light source; a sample cuvette and a 
path of the beam from the light source; a diffraction 
member for diffracting the light beam transmitted 
from the sample into a spectrum; detector means for 
detecting the intensity of the light beam at a predeter- 
mined point of the spectrum and for simultaneously 
detecting the intensity of the radiation transmitted at 
another point of the spectrum and a calculation 
means to determine a value corresponding to the 
measured absorbance on the basis of the detected 
measuring and reference intensities. 

IR spectrometers are commonly employed in a 
great variety of chemical analyses. 

in IR spectrometers is formed an IR absorption 
spectrum characterizing the substance that is being 
analysed and the contents of components therein. 
The spectrum is produced from the radiation intensity 
as a function of wavelength. When the spectrum is 
analysed, a comparison is made of its peak regions, 
the absorption maxima, and the corresponding absor- 
bance value of a reference sample. 

For example Patent Abstracts of Japan, Vol. 8, 
No. 165 describes a method to widen the selectivity 
of two wavelengths, wherein optical fibers as means 
for selecting a wavelength were used. 

US-A-4 320 971 refers to a special processing of 
spectrometrically obtained signals: It is electrically 
scanning to obtain a converted signal corresponding 
to a desired wavelength in the UV and the near- 
infrared region. Object of US-A-4 320 971 is to im- 
prove the measuring speed and reliability of a spec- 
trophotometer. The problems are solved by a spectro- 
photometer providing an image sensor capable of 
electrically scanning structured for outputting photo- 
electrical^ converted signals which were treated by 
a processing circuit. Electrical switching means are 
provided to process a measured signal and to be able 
to select a special wavelength and to produce a signal 
related thereto. 

FR-A-2 590 979 relates to the measuring of a 
spectrum in UV and the near IR (300 to 800 nm), i.e. 
measures the part of the spectrum that ends in the 
visible. This document is related especially to the use 
of means to have a polychromator for the analysis of 
a number of weak peaks, e.g. of different trace ele- 
ments nearby a strong peak. Especially FR-A-2 590 



979 relates to a means to deviate a beam in form of 
a quartz sheet which is used to deviate a measured 
signal in a predetermined frequency. This way, a poly- 
chromator is made - nevertheless there is no informa- 

5 tion how to measure quantitatively exactly at the 
same time two signals like in the invention, but sig- 
nals are obtained shortly one after the other by 
means of this quartz sheet that is used for a quasi si- 
multaneous measurement. FR-A-2 590 979 therefore 

10 cannot be used for turbulent solutions as it measures 
not at the same time two signals. 

US-A-4 279 511 relates to UV detectors that are 
used in chromatographic analysers. Such a means 
measures UV absorption within the range between 

15 180 nm and 600 nm with a typical UV detector as it is 
commonly used for detecting substances that are 
eluded from liquid chromatography. The spectromet- 
er detected therein is used to detect a UV absorption 
maximum and to measure thereby the fact whether 

20 the substance is still in the solution or whether this 
substance has been eluded already from the separat- 
ing column. So the spectrometer does not measure a 
quantitative value, but it is just arranged to be able to 
detect qualitatively a certain substance. Therefore the 

25 detectors do not measure an absorbance at a fixed 
point and calculate the content of the substance but 
this system measures whether a UV absorbing sub- 
stance is there at all or not. So the evaluation circuit 
thereof is not meant in any means to measure concen- 

30 tration but just to measure the exact wavelength of 
the absorption and the duration of the peak. In US-A- 
4 279 511 the user does not know exactly when and 
where and which substance shall be measured, there- 
fore a displacement of the detectors is possible and 

35 further the sample of the apparatus is continuously 
changing as a throughflow cell is used. 

The spectrometer and the method used in US-A- 
4 279 511 are throughflow spectrometers that detect 
the presence of UV absorbing substances during elu- 

40 tion. Contrary to this the inventive spectrometer de- 
tects the amount of a specified material that is meas- 
ured very fast, so that any turbulence or moving of the 
molecule cannot disturb the exact measuring and the 
forming of an information by a calculating circuit. IR 

45 spectrometers are very temperature sensitive there- 
fore measurement must be done very quickly and re- 
liably so that no influence of temperature or move- 
ment disturbs the measuring. 

For the expert in the field of spectrometry it is 

so quite clear that there is a big difference between the 
technics of the measuring of different wavelength ra- 
diations so that there is no possibility to transfer the 
knowledge of spectrometers for UV radiation com- 
pletely on IR spectrometers. 

55 Furthermore it is known in the art to determine 
contents of substances causing absorption in the IR 
range by a procedure wherein first is measured the 
absorbance at the wavelength corresponding to a 
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chemical bond typical of the substance in question, at 
which said bond has an absorption maximum, and 
thereafter is measured a reference absorbance at an- 
other wavelength differing from the absorption max- 
imum. The content of the substance is calculated by 
comparing the two absorbances. 

For instance to the purpose of measuring the fat, 
protein and lactose present in milk and milk products 
with IR light, it is common practice to use a rotating 
filter disk on which are mounted filters corresponding 
to the measuring absorbance and reference absor- 
bance of each substance to be measured. In the 
measurements corresponding filters are used, and 
the filters are changed as required. 

When measurements are performed, the optical 
point of measurement is located in a measuring cuv- 
ette, whereby between measurements movements of 
molecules of the constituents from one location to an- 
other can take place even while the solution or sus- 
pension to be measured is merely standing in the cuv- 
ette. As a result, conditions in the measuring cuvette 
at two consecutive points of time may differ even 
greatly. 

This means in practice that a reference absor- 
bance measurement and a sample absorbance 
measurement made at different times cannot usually 
be made of the same molecules nor under the same 
conditions of measurement. Therefore a measuring 
system based on different measuring times cannot 
operate as a reliable arrangement which would be 
able to yield correct content values. 

Content readings of different substances meas- 
ured on one and the same sample may also be unre- 
liable because they too are measured at different 
times, and possibly under different conditions in the 
measuring cuvette. The situation becomes particu- 
larly problematic when the sample that is being meas- 
ured is a dispersed system, for instance an emulsion 
or a suspension, of which the dispersed constituents 
turbulate in the measuring cuvette. This situation ob- 
tains, for instance, in the case of milk and of products 
processed from milk, both containing for instance fat 
globules and casein, which is either solid or semi- 
solid, depending on its degree of polymerization. 

As a rule, the parameters of the IR spectrometer, 
the analysing conditions and/or the quality of the 
samples change continuously so that one has to per 
form frequent calibration runs, up to several per day. 
In particular, the filters of the IR spectrometer are 
sensitive to temperature variations, and thus temper- 
ature variations cause inaccuracy in the end results. 
Furthermore, the way in which the grating or equiva- 
lent, the light source, detector, sample cuvette or 
equivalent component or member is mounted may 
cause displacement of said component e.g. as a con- 
sequence of temperature variation, vibration or the 
like. 

Moreover, the components of IR spectrometers 



of prior art, e.g. IR filters, are rather expensive, and 
this fact substantially increases the price of IR spectr- 
ometers. 

The object of the present invention is to eliminate 

5 the drawbacks pointed out in the foregoing and to pro- 
vide a novel IR-spectrometric analysing process and 
spectrometer in which the drawbacks presented 
above do not occur to such extent as heretofore. 
It is particularly an aim of the invention to provide 

10 a novel IR-spectrometric analysing process and 
spectrometer which are particularly well suited for de- 
termining the contents of the components of various 
emulsions and suspensions, in particular of mixtures 
encountered in the foodstuff industry. 

15 It is particularly an aim of the invention to provide 

a novel IR-spectrometric analysing process and 
spectrometer in which the characteristic quantities, 
particularly the position of light source, grating or 
equivalent, detector, sample cuvette or other compo- 

20 nents or members will not change as easily as they 
do in earlier IR spectrometers. 

The object is solved by a spetrometric analysing 
process characterized in, that the light is IR radiation 
and the measuring absorbance is detected at a peak 

25 of the IR spectrum and the reference absorbance is 
detected at a minimum of the IR spectrum immediate- 
ly adjacent to said peak with the use of a dual beam 
detector and that the difference between the meas- 
uring and the reference absorbances is formed in said 

30 dual beam detector. 

Furthermore the invention concerns a spectrom- 
eter characterized in, that the detector means com- 
prises at least one dual beam detector which is en- 
abled to detect a light intensity in the IR spectrum at 

35 a peak of the IR spectrum and a reference absor- 
bance at a minimum of the IR spectrum immediately 
adjacent to said peak and to form the difference be- 
tween the measuring absorbance and the reference 
absorbance. 

40 The invention is based on the fundamental idea 

that the detector has been arranged to detect the 
measuring absorbance and the reference absor- 
bance simultaneously from a light beam that has 
passed through the sample and has been diffracted 

45 to a spectrum. This may for instance be implemented 
in that the light radiating from an IR source is directed 
on the sample placed in a sample cuvette, the light 
obtained from the cuvette is diffracted, or divided, to 
produce a spectrum, by optical means with the aid of 

so a diffraction member, e.g. acurved grating or a prism. 
From the spectrum thus obtained the measuring ab- 
sorbance and reference absorbance corresponding 
to given desired wavelengths, or their difference, are 
detected with the aid of a detector or detectors, i.e., 

55 in the measuring absorbance and reference absor- 
bance detector, or detectors, are formed signals cor- 
responding to the measuring absorbance and to the 
reference absorbance or to their ratio or difference or 
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another quantity dependent on them. 

The wavelengths corresponding to the detected 
measuring absorbance and reference absorbance 
are naturally determined in accordance with the point 
of measurement in the IR spectrum. The points of 5 
measurement may for instance be selected to corre- 
spond to the absorbance peaks of desired compo- 
nents, or to correspond to desired absorbance val- 
ues. The measuring absorbance and reference absor- 
bance are then advantageously determined in two 10 
mutually adjacent wavelength intervals of the IR 
spectrum. The measuring absorbance is advanta- 
geously detected at a peak of the IR spectrum and the 
reference absorbance, at the minimum immediately 
beside the peak. 15 

Calculations are based on using an internal ref- 
erence, that is, the reference value is determined 
from the sample, e.g. the IR spectrum in accordance 
with an absorbance value which is constant at differ- 
ent concentrations of the respective component. The 20 
content of the measured component can then be cal- 
culated directly on the basis of the ratios of the detect- 
ed measuring absorbance and reference absor- 
bance, or similarly on the basis of their difference. 

Determination of a given desired component is 25 
made by calculation in a way known in itself in the art; 
the implementation of the calculations, and calculat- 
ing means, for finding the content of a given compo- 
nent are known in themselves and shall not be descri- 
bed in greater detail in this connection. 30 

With the process and spectrometer of the inven- 
tion excellent reliability of the measurements is ach- 
ieved. The measuring absorbance and reference ab- 
sorbance are detected at the same moment and un- 
der identical conditions, that is from the same mole- 35 
cules. The result is highly reliable and represents the 
sample such as it was at the time of measurement, at 
the point of measurement, and without any potential 
changes taking place as a function of time. 

The process and spectrometer of the invention 40 
are applicable in I R- spectrometry measurements ex- 
ceedingly well in the case of dispersed systems, e.g. 
emulsions and suspensions, in which the measuring 
errors occurring due to the effect of turbulence are 
eliminated, thanks to the invention. One may thus 45 
particularly contemplate emulsions selected from the 
group: fat-, protein emulsions, and possibly in addi- 
tion a substance selected from the group: carbohy- 
drates, urea and other ketone substances, and anti- 
biotics. 50 

Another important advantage gainable with the 
invention is the swiftness of the measurements, that 
is, that the measuring absorbance and the reference 
absorbance, or their difference or equivalent signals, 
can be detected simultaneously in a very brief mo- 55 
ment, which is on the order of milliseconds in practice. 
Being such, the arrangement is remarkably faster 
than e.g. the use of a filter disk known through the 



state of art, in the case of which each measurement 
requires two consecutive measuring operations. 
When the absorbance values of several substances 
are measured from one sample and two absorbance 
readings are taken for each substance, the measuring 
process takes long and is unreliable using a filter disk. 

Furthermore with the invention the major advan- 
tage is gained that it is not necessary to use in the de- 
vice any filters likely to undergo ageing, and present- 
ing performance values which change with time. 

Furthermore, when a grating is used for diffrac- 
tion member, no moving parts subject to wear are re- 
quired in the optics, whereby the characteristic prop- 
erties of the means will be unchanged and results of 
measurement are mutually comparable. 

A diffraction member is here understood to be 
any kind of member diffracting an IR beam to a spec- 
trum, such as a grating, prism or other member in 
which IR radiation produces a spectrum. 

The diffraction member is advantageously 
curved and constitutes part of a circle, cylinder or 
spherical surface. 

The detector or detectors are advantageously 
placed substantially ob the periphery of the same cir- 
cle, or on the surface of the same sphere, as the dif- 
fraction member. 

The spectrometer comprises one, advanta- 
geously several, detectors which detect the intensity 
of the IR spectrum incident on the location of the de- 
tector, at the respective point. The system that is used 
may consist of one or several detectors. If two sepa- 
rate detectors are used, one may be disposed to de- 
tect the measuring absorbance and the other the ref- 
erence absorbance. The detector may further be for 
instance dual beam detector which measures differ- 
ential intensities between IR beams entering the de- 
tector, such as e.g. a pyroelectric dual beam detector, 
manufactured e.g. by Hamamatsu, Japan, or by El- 
tec, U.S.A., etc. 

The light source, diffraction member and detec- 
tor or detectors are advantageously fixedly mounted 
in relation to each other. 

The invention is described in the following in de- 
tail with the aid of an embodiment example, referring 
to the attached drawing, wherein:- 

Fig. 1 presents schematically an IR spectrometer 

according to the invention; 

Fig. 2 presents a schematic diagram showing the 

implementation of the procedure of the invention; 

and 

Fig. 3 presents the measuring absorbance and 

reference absorbance bands in a measurement 

according to the invention. 

In Fig. 1 is seen an IR spectrometer according to 
the invention. The spectrometer substantially com- 
prises the following elements known in themselves in 
the art: a light source 1 , a chopper 2, a sample cuvette 
5, a diffraction member 6 and a detector 7. The light 
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rays are directed through the sample cuvette 5 into 
the diffraction member 6. 

The chopper 2 is of any previously known kind 
whatsoever, for instance a mechanical chopper with 
a rotating punched plate through which the light beam 5 
is conducted. The chopper is previously known 
through lR spectrometers and is not more closely de- 
scribed in this connection. A chopper is usually nec- 
essary because as a rule I R detectors measure IR ra- 
diation intensities on the basis of the respective 10 
changes. 

The diffraction member in the well-known way 
disperses the light beam into a spectrum, which is de- 
tected with the aid of the detector 7. The diffraction 
member 6, such as a grating, prism or other diffrac- 1 5 
tion member dispersing light to produce a spectrum, 
is advantageously curved. The side of the diffraction 
member facing the light beam substantially forms part 
of a circular surface. The diffraction member may 
constitute, for instance, part of a spherical surface, it 20 
may be a planar part of a cylindrical surface, or it may 
constitute part of a circular arc. 

The diffraction member is advantageously dis- 
posed on a circular arc or on the surface of a sphere. 
The detector 7 is then advantageously disposed on 25 
the same circular arc or on the surface of the same 
sphere. 

The means advantageously comprises at least 
one dual detector; in the embodiment presented there 
have been depicted three separate dual detectors 8 1 - 30 
8 3 , each one of them measuring the intensity of the 
corresponding location in the IR spectrum arriving at 
the respective site, at two different points; e.g. pyro- 
electric IR detectors. The detectors have been dis- 
posed to measure intensities of the light beam con- 35 
ducted from the light source through the sample, at 
different points of the spectrum, that is, to produce 
the corresponding signals or a quantity dependent 
thereon, such as their quotient or difference. 

The means depicted in Fig. 1 further comprises 40 
three pairs of detectors 8 4 ,8 6 ; 8 6 ,8 7 and 8 8 ,8 9 , which 
have been disposed to measure two different IR wa- 
velengths, a measuring absorbance and a reference 
absorbance each pair. 

The detectors have been placed at desired points 45 
on the circumference. The dimensions of the circle, 
cylinder or sphere defined by light source, chopper, 
cuvette and diffraction member can be arranged for 
instance so that 1 mm on said circumference corre- 
sponds to a wavelength differential of e.g. 100 nm, or so 
to another given wavelength differential. Further- 
more the detectors, for instance two mutually adja- 
cent detectors, may be arranged so that the spacing 
of the points of measurement of the dual detector, re- 
spectively the spacing of the two separate detectors, 55 
is 1 mm and they have been placed so that one point 
of measurement, respectively one detector, coincides 
in location with an absorbance maximum of the IR 



spectrum and the other point of measurement, re- 
spectively detector, is located at the preceding, adja- 
cent minimum to measure the background, that is, the 
substantially constant reference level. 

When an IR spectrum is being measured with the 
means of the invention, the IR spectrum is formed in 
a manner known in itself in the art, by effect of the dif- 
fraction member, on the inner surface of the respec- 
tive sphere. Those dual beams, that is absorbances, 
which are desired are detected, that is measured as 
such, their ratio is measured, the differential voltage 
produced by them is measured or the ratio dependent 
on them is measured, whence the respective content 
can be determined directly with the aid of a signal 
processing unit 11 and a calculating means 8, e.g. a 
computer, and with the aid of the known reference ab- 
sorbance of the sample. 

In Fig. 1, the light source 1, chopper 2, sample 
cuvette 5, diffraction member 6 and detectors 7 have 
been advantageously mounted fixedly in relation to 
each other. Then, the characteristic properties of the 
IR spectrometer will not change significantly during 
analysis, and there is no need to move or turn the dif- 
fraction member or the detectors relative to each 
other. 

In Fig. 1 the dual detector 8 1 has been arranged 
to measure the difference between the measuring 
absorbance 1 and reference absorbance 2 of the beam 
that has been conducted through the sample 5 to the 
diffraction member 6 and dispersed to a spectrum to 
constitute a measuring beam and a reference beam. 

Further in Fig. 1 the detector pair 8 8 ,8 9 has been 
arranged to measure the measuring absorbance 1 
and reference absorbance 2 of the beam dispersed by 
the diffraction member 6 to a spectrum. 

In Fig. 2 is seen the implementation of the proce- 
dure of the invention, mainly employing an arrange- 
ment as shown in Fig. 1. The light beam formed by the 
light source 1 is carried to the chopper 2 and further 
through the sample cuvette 5 to the diffraction mem- 
ber 6. The diffraction member disperses the light to 
a spectrum, and the desired part of the spectrum is 
measured with the aid of two detectors, e.g. 8 8 ,8 9 
(Fig. 1). The detectors 8 8 ,8 9 detect the wavelength re- 
gion of a given maximum of the IR absorption spec- 
trum, that is the measuring interval M, 1p and simul- 
taneously the reference point R of the minimum adja- 
cent to said maximum, that is the wavelength interval 
2 . The IR spectrum IR, measuring interval M and ref- 
erence interval R have been illustrated in Fig. 3. The 
detectors produce signals corresponding to the 
measured absorbances, the measuring absorbance 
M and the reference absorbance R, which have been 
conducted to an amplifier/signal processing unit 11, 
which processes the signals. Finally, the results of 
measurement obtained from the signal processing 
unit have been carried to a calculating means 9, such 
as a microprocessor, for producing the measurement- 
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of-content result C of the desired component. 

When dual beam detectors are used, such as 
pyroelectric dual beam detectors, these are exceed- 
ingly low in price. Furthermore, no specific, expen- 
sive filter is required in the detector, whereas conven- 
tional equivalent apparatus usually contains a filter 
for the particular desired wavelength. Furthermore, 
thanks to the pyroelectric dual beam detectors, which 
are internally connected to oppose each other and are 
therefore compensated in view of temperature and vi- 
bration, the output voltage will be smooth, corre- 
sponding to the differential intensity measured, that 
is e.g. to the concentration of the measured solution. 

The embodiment example is merely meant to il- 
lustrate the invention, and any embodiments of the in- 
vention may vary within the scope of the claims fol- 
lowing below. 



Claims 

1. Spectrometic analysing process, wherein a light 
beam is produced and the light beam is conduct- 
ed through a sample cuvette containing the sam- 
ple; the transmitted light beam is diffracted to a 
spectrum; the measuring absorbance and refer- 
ence absorbance are detected simultaneously at 
predetermined points in the spectrum and a val- 
ue is determined from the measuring and refer- 
ence absorbances, 

characterized in, 

that the light is IR radiation and the measuring ab- 
sorbance is detected at a peak of the I R spectrum 
and the reference absorbance is detected at a 
minimum of the IR spectrum immediately adja- 
cent to said peak with the use of a dual beam de- 
tector and that the difference between the meas- 
uring and the reference absorbances is formed in 
said dual beam detector. 

2. Process according to claim 1, 
characterized in, 

that the transmitted IR radiation is conducted 
from the sample to diffraction means placed sub- 
stantially on the periphery of a circle and the 
measuring absorbance and reference absor- 
bance are detected at a peripheral point of this 
circle. 

3. Process according to claim 1 or 2, 
characterized in, 

that the sample measured is a dispersion, emul- 
sion or suspension subject to turbulence. 

4. Process according to claim 3, 
characterized in, 

that the system comprises substances selected 
from the group of fat and proteins, carbohydrates, 



ketones, urea, antibiotics and mixtures thereof. 

5. Spectrometer comprising a light source (1); a 
sample cuvette (5) and a path of the beam from 

5 the light source; a diffraction member (6) for dif- 

fracting the light beam transmitted from the sam- 
ple into a spectrum; detector means for detecting 
the intensity of the light beam at a predetermined 
point of the spectrum and for simultaneously de- 

10 tecting the intensity of the radiation transmitted 
at another point of the spectrum and a calculation 
means (9) to determine a value corresponding to 
the measured absorbance on the basis of the de- 
tected measuring and reference intensities 

15 characterized In, 

that the detector means (7) comprises at least 
one dual beam detector (8) which is enabled to 
detect a light intensity in the IR spectrum at a 
peak of the IR spectrum and a reference absor- 

20 bance at a minimum of the IR spectrum imme- 

diately adjacent to said peak and to form the dif- 
ference between the measuring absorbance and 
the reference absorbance. 

25 6. Spectrometer according to claim 5, 
characterized in, 

that the diffraction member (6) is substantially on 
a circular arc (10) and the dual beam detector(s) 
(8) is/are placed on a different point of said arc of 
30 the same circle. 

7. Spectrometer according to claim 5 or 6, 
characterized in, 

that the light source (1), the diffraction member 
35 (6) and the dual beam detector(s) (8) are placed 

in fixed relation to each other. 



Patentanspruche 

40 

1. Spektrometrisches Analyseverfahren, bei dem 
ein Lichtstrah! hergestellt und der Lichtstrahl 
durch eine Probekuvette, die die Probe enthSIt, 
geleitet wird; der transmittierte Lichtstrahl in ein 

45 Spektrum zerlegt wird; die gemessene Absorpti- 

on und die Referenzabsorption an vorherbe- 
stimmten Punkten im Spektrum gleichzeitig be- 
stimmt werden und ein Wert aus den gemesse- 
nen und Refe re nz- Absorption en ermittelt wird, 

so dadurch gekennzeichnet, dad 

das Licht IR-Strahlung ist, 
die gemessene Absorption an einem Peak des 
IR-Spektrums und die Referenzabsorption an ei- 
nem unmittelbar neben diesem Peak befindli- 

55 chen Minumum des IR-Spektrums unter Verwen- 

dung eines Zweistrahldetektors gemessen wird, 
und 

die Differenzzwischen gemessenerund und Re- 
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ferenzabsorption im Zweistrahldetektor gebildet 
wird. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daS die transmittierte IR-Strahlung von 
der Probe zu Diff raktionsmitteln geleitet wird , die 
im wesentlichen auf dem Umfang eines Kreises 
angeordnet sind, wobei die gemessene Absorpti- 
on und die Referenzabsorption an einem Punkt 
auf dem Umfang dieses Kreises bestimmt wer- 
den. 

3. Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, dad die gemessene Probe eine 
Dispersion, Emulsion oder eine turbulente Sus- 
pension ist. 

4. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet, daft die Probe Substanzen ausgewahlt 
aus der Gruppe bestehend aus Fetten, Protei- 
nen, Kohlehydraten, Ketonen, Harnstoffen, Anti- 
biotika und Mischungen derselben, aufweist. 

5. Spektrometer mit einer Lichtquelle (1); einer Pro- 
bekuvette (5) und einem Strahlengang von der 
Lichtquelle; einem Diffraktionsmitte! (6) zur Dif- 
f raktion des von der Probe transmittierten Licht- 
strahles in ein Spektrum; Detektionsmittel zur 
gleichzeitigen Detektion der Intensitat des Licht- 
strahles an einem vorherbestimmten Punkt des 
Spektrums und der an einen anderen Punkt des 
Spektrums geleiteten Strahlung; und einer Re- 
cheneinheit (9) zur Bestimmung eines Wertes, 
der der gemessenen Absorption auf Basis der ge- 
messenen und Referenzintensitaten entspricht, 
dadurch gekennzeichnet, dad die Detektorein- 
richtung (7) mindestens einen Zweistrahldetektor 
(8) aufweist, der die Lichtintensitat im IR-Spek- 
trum an einem Peak des IR-Spektrums und die 
Referenzabsorption an einem Minimum des IR- 
Spektrums unmittelbar benachbart diesem Peak 
messen und die Differenz zwischen der gemes- 
senen Absorption der Referenz-Absorption bil- 
den kann. 

6. Spektrometer nach Anspruch 5, dadurch gekenn- 
zeichnet, dad das Diffraktionsteil (6) sich im we- 
sentlichen auf einem kreisformigen Bogen (10) 
befindet und der/die Zweistrahldetektor(en) (8) 
an einem anderen Punkt dieses Bogens des glei- 
chen Kreises angeordnet ist/sind. 

7. Spektrometer nach Anspruch 5 oder 6, dadurch 
gekennzeichnet, daft die Lichtquelle (1), das Dif- 
fraktionsteil (6) und der Zweistrahldetektor (8) in 
fester Beziehung zueinander angeordnet sind. 



Revendications 

1. Un procede d'analyse spectrometrique dans le- 
quel un faisceau lumineux est produit et le fais- 

5 ceau lumineux est conduit a travers une cuvette 

pour echantillon contenant ledit echantillon; le 
faisceau lumineux transmis est diffracte en un 
spectre, I'absorbance de mesure et fabsorbance 
de reference sont detectees simultanement a des 

10 points predetermines dans le spectre et une va- 

ieur est determines a partir des absorbances de 
mesure et de reference, 

caracterise en ce que la lumiere est un rayonne- 
ment IR, en ce que I'absorbance de mesure est 

15 detectee a un pic du spectre IR et I'absorbance 

de reference est detectee a un minimum du spec- 
tre IR immediatement adjacent audit pic, en em- 
ployant un detecteur double de faisceau et, en ce 
que la difference entre les absorbances de me- 

20 sure et de reference, est etablie dans ledit detec- 

teur double de faisceau. 

2. Procede selon la revendication 1 ° caracterise en 
ce que le rayonnement IR transmis est conduit de 

25 I'echantillon au moyen de diffraction place es- 

sentiellement sur la peripherie d'un cercle et Tab- 
sorbance de mesure et I'absorbance de referen- 
ce sont detectes en un point sur la peripherie de 
ce cercle. 

30 

3. Procede selon la revendication 1 ou la revendica- 
tion 2° caracterise en ce que I'echantillon mesure 
est une dispersion, une emulsion ou une suspen- 
sion, soumise a turbulence. 

35 

4. Procede selon la revendication 3° caracterise en 
ce que le systeme comprend des substances 
choisies dans le groupe forme des matieres gras- 
ses et des proteines, des hydrates de carbone, 

40 des cetones, de Turee, des antibiotiques et des 

melanges de ceux-ci 

5. Spectrometre comprenant une source lumineuse 
(1 ); une cuvette pour echantillon (5) et un chemin 

45 du faisceau depuis la source lumineuse, un ele- 

ment de diffraction (6) pour effectuer la diffrac- 
tion du faisceau lumineux transmis a partir de 
I'echantillon dans un spectre; des moyens de de- 
tecteurs pour detecter I'intensite du faisceau lu- 

50 mineux a un point predetermine du spectre et 

pour detecter simultanement I'intensite du rayon- 
nement transmis en un autre point du spectre et 
un moyen de calcul (9) pour determiner une va- 
leur correspondant a I'absorbance mesuree de la 

55 base des intensites de mesure et de reference 

detectees, caracterise en ce que le moyen de de- 
tecteur (7) comprend au moins un detecteur dou- 
ble de faisceau (8) qui est en mesure de detecter 
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une intensity lumineuse dans le spectre a un pic 
du spectre IR et une absorbance de reference au 
minimum du spectre IR immediatement adjacent 
audit pic, et de former la difference entre I'absor- 
bance mesuree et I'absorbance de reference. 5 

6. Spectrometre selon la revendication 5° caracte- 
rise en ce que I'element de diffraction (6) est es- 
sentiellement sur un arc circulaire (1 0) et le de- 
tecteur double du faisceau (8) est/sont places a 10 
un point different dudit arc du meme cercle. 

7. Spectrometre selon la revendication 5° ou la re- 
vendication 6° caracterise en ce que la source lu- 
mineuse (1), I'element de diffraction (6) et le de- 15 
tecteur double de faisceau (8) sont places dans 

une relation f ixee Tun par rapport aux autres. 



20 
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